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(54) Semiconductor integrated circuit device with overheating protector and method of 
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(57) A plurality of LSI circuits including image 
processing LSI circuits operable in synchronism with a 
control clock signal from a clock generator are mounted 
on a graphic board. Temperature sensors are associ- 
ated with those of the LSI circuits which give off a larger 
amount of heat than the other LSI circuits. Delected 
temperature signals from the temperature sensors are 
supplied to a terrperature monitoring microcomputer, 
which determine respective temperatures of the corre- 
sponding LSI circuits based on the supplied detected 
temperature signals. The temperature monitoring 
microcomputer determines whether a highest one of the 

FIG.1 



determined temperatures is higher than a first threshold 
value and a second threshold value which is greater 
than the first threshold value. If the temperature is 
higher than the first threshold value and lower than the 
second threshold value, then the temperature monitor- 
ing microcomputer issues a warning signal to a main 
CPU to suppress overheating of the LSI circuits, ff the 
temperature is higher than the second threshold value, 
then the temperature monitoring microcomputer issues 
a clock disable signal to disable the clock generator. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

The present invention relates to a semiconductor 
integrated circuit device having an overheating protector 
for protecting a semiconductor integrated circuit on a 
semiconductor integrated circuit board against over- 
heating, and a method of protecting a semiconductor 
integrated circuit against overheating. 

Description of the Prior Art: 

Chips of semiconductor integrated circuits such as 
LSI circuits or the like are greatly heated when the cir- 
cuits operate at higher speeds. In certain applications, 
the chip is heated to such a high temperature that it may 
possibly be destroyed due to its own heat. 

Generally, the heating of a semiconductor inte- 
grated circuit is closely related to the amount of electric 
energy consumed thereby so that the greater the elec- 
tric energy ft consumes, the larger the amount of heat it 
generates. Semiconductor integrated circuits are 
roughly classified into bipolar and C-MOS types. Recent 
years have found widespread use of C-MOS semicon- 
ductor integrated circuits which have a smaller power 
requirement when not in operation. The amount of elec- 
tric energy consumed by C-MOS semiconductor inte- 
grated circuits is proportional to the operating frequency 
thereof. Therefore, the higher the operating frequency 
of a C-MOS semiconductor integrated circuit, the larger 
the amount of electric energy consumed thereby. As 
shown in FIG. 5 of the accompanying drawings, the 
amount of heat generated by the C-MOS semiconduc- 
tor integrated circuit increases in proportion to the oper- 
ating frequency thereof. 

Personal computers or other electronic products 
that incorporate semiconductor integrated circuits which 
can be heated to high temperatures are normally 
equipped with a cooling system such as a cooling fan or 
the like for protecting the semiconductor integrated cir- 
cuits and other parts against overheating. When the 
cooling system suffers a failure, a warning is issued to 
prompt the user to take a certain preventive measure for 
protecting the semiconductor integrated circuits and 
other parts against overheating. 

Electronic apparatus such as video game machines 
for business use also incorporate various semiconduc- 
tor integrated circuits and are usually installed in such 
environments which prohibit them from being directly 
manually accessed for overheat protection while in 
operation. Even if the cooling system of such an elec- 
tronic apparatus fails, such a failure will usually remain 
undetected until the electronic apparatus itself suffers a 
failure or operates uncontrollably. 



SUMMARY OF THE INVENTION 

H is therefore an object of the present invention to 
provide a semiconductor integrated circuit device hav- 

s ing an overheating protector capable of effectively pro- 
tecting a semiconductor integrated circuit on a 
semiconductor integrated circuit board against over- 
heating within an electronic apparatus such as a video 
game machine for business use. 

w Another object of the present invention to provide a 
method of protecting a semiconductor integrated circuit 
board against overheating within an electronic appara- 
tus such as a video game machine for business use. 
According to an aspect of the present invention, 

75 there is provided a semiconductor integrated circuit 
device having an overheating protector comprising a 
dock generator for generating a control clock signal, a 
semiconductor integrated circuit board supporting a 
semiconductor integrated circuit operable in synchro- 

20 nism with the control clock signal generated by the clock 
generator, a temperature sensor disposed near the 
semiconductor integrated circuit for producing a 
detected temperature signal indicative of a temperature 
of the semiconductor integrated circuit, temperature 

25 monitoring means for determining the temperature of 
the semiconductor integrated circuit based on the 
detected temperature signal from the temperature sen- 
sor, and issuing a warning signal if the determined tem- 
perature is greater than a first threshold value and lower 

30 than a second threshold value which is smaller than the 
first threshold value, and a clock disable signal to disa- 
ble the clock generator if the determined temperature is 
greater than the second threshold value, and overheat- 
ing suppressing means for suppressing overheating of 

35 the semiconductor integrated circuit in response to the 
warning signal issued by the temperature monitoring 
means. 

If the determined temperature is greater than the 
first threshold value and lower than the second thresh- 

40 old value, then the temperature monitoring means 
issues the warning signal to operate the overheating 
suppressing means to suppress overheating of the 
semiconductor integrated circuit. If the temperature of 
the semiconductor integrated circuit is not lowered by 

45 the overheating suppressing means, but becomes 
greater than the second threshold value, then the tem- 
perature monitoring means issues the clock signal to 
disable the clock generator, thus stopping operation of 
the semiconductor integrated circuit. 

so The temperature sensor may comprise a plurality of 
temperature sensors and the semiconductor integrated 
circuit may comprise a plurality of semiconductor inte- 
grated circuits, the temperature sensors being disposed 
near the semiconductor integrated circuits, respectively, 

55 and the temperature monitoring means may comprise 
means for determining respective temperatures of the 
semiconductor integrated circuits based on detected 
temperature signals respectively from the temperature 
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sensors, and issuing the warning signal if a highest one 
of the determined temperatures is greater than the first 
threshold value and lower than the second threshold 
value, and the clock disable signal to disable the clock 
generator if the highest one of the determined tempera- 5 
tures is greater than the second threshold value. There- 
fore, even when a plurality of semiconductor integrated 
circuits are mounted on the semiconductor integrated 
circuit board, they are protected against overheating 
depending on the highest one of the temperatures of the 70 
semiconductor integrated circuits. 

The semiconductor integrated circuit may comprise 
an image processing semiconductor integrated circuit, 
and the semiconductor integrated circuit device may fur- 
ther comprise control means for executing an image is 
processing program on the image processing semicon- 
ductor integrated circuit, the overheating suppressing 
means comprising the control means responsive to the 
warning signal for reducing an amount of data to be 
processed by the image processing semiconductor inte- 20 
grated circuit, and the temperature monitoring means 
may comprise means for issuing the clock disable signal 
to the control means to disable the clock generator. 
Therefore, if the semiconductor integrated circuit com- 
prises an image processing semiconductor integrated 25 
circuit, the amount of data to be processed by the image 
processing semiconductor integrated circuit is reduced 
by the control means in response to the warning signal, 
so that the amount of electric energy consumed by the 
image processing semiconductor integrated circuit is so 
also reduced for protection against overheating. When 
the clock generator is disabled in response to the clock 
disable signal from the temperature monitoring means, 
the disabled state of the clock generator is indicated to 
the control means, which can recognize that the image 35 
processing semiconductor integrated circuit is not oper- 
able due to the disabled state of the clock generator 
while executing an image processing program. 

The overheating suppressing means may comprise 
cooling means for cooling the semiconductor integrated 40 
circuit board, and actuating means for actuating the 
cooling means in response to the warning signal. In 
response to the warning signal, the actuating means 
actuates the cooling means to cool the semiconductor 
integrated circuit board. 45 

According to the present invention, there is also 
provided a method of protecting against overheating a 
semiconductor integrated circuit mounted on a semi- 
conductor integrated circuit board and operable in syn- 
chronism with a control clock signal from a clock so 
generator, comprising the steps of monitoring a temper- 
ature of the semiconductor integrated circuit, issuing a 
warning signal to suppress overheating of the semicon- 
ductor integrated circuit if the monitored temperature is 
greater than a first threshold value and lower than a sec- ss 
ond threshold value which is smaller than the first 
threshold value, and issuing a clock disable signal to 
disable the clock generator if the monitored temperature 



is greater than the second threshold value. 

The semiconductor integrated circuit may comprise 
a plurality of semiconductor integrated circuits, and the 
step of monitoring a temperature may comprise the step 
of monitoring a highest one of respective temperatures 
of the semiconductor integrated circuits. 

The semiconductor integrated circuit may comprise 
an image processing semiconductor integrated circuit, 
and the method may further comprise the step of reduc- 
ing an amount of data to be processed by the image 
processing semiconductor integrated circuit in response 
to the warning signal. 

The semiconductor integrated circuit may comprise 
an image processing semiconductor integrated circuit, 
and the method may further comprise the step of cool- 
ing the image processing semiconductor integrated cir- 
cuit in response to the warning signal. 

The method may further comprise the step of issu- 
ing a clock enable signal to operate the clock generator 
again if the monitored temperature is lower than the 
second threshold value after the monitored temperature 
is determined as being greater than the second thresh- 
old value. 

According to the present invention, there is further 
provided a semiconductor integrated circuit device hav- 
ing an overheating protector comprising a semiconduc- 
tor integrated circuit board supporting a semiconductor 
integrated circuit, a temperature sensor for producing a 
detected temperature signal indicative of a temperature 
of the semiconductor integrated circuit, and overheating 
suppressing means for determining whether the tem- 
perature indicated by the detected temperature signal is 
greater than a first threshold value and a second thresh- 
old value which is smaller than the first threshold value, 
suppressing overheating of the semiconductor inte- 
grated circuit if the temperature is greater than the first 
threshold value and lower than the second threshold 
value, and temporarily stopping operation of the semi- 
conductor integrated circuit if the temperature is greater 
than the second threshold value. 

The above and other objects, features, and advan- 
tages of the present invention will become apparent 
from the following description when taken in conjunction 
with the accompanying drawings which illustrate a pre- 
ferred embodiment of the present invention by way of 
example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a semiconductor inte- 
grated circuit device which incorporates an over- 
heating protector according to the present 
invention; 

FIG. 2 is a circuit diagram, partly in block form, of 1 

the overheating protector; 

FIG: 3 is a flowchart of an operation sequence of 

the overheating protector; 

FIG. 4 is a diagram illustrative of the manner in 
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which the overheating protector operates; and 
FIG. 5 is a diagram showing the amount of heat 
generated by a conventional C-MOS semiconduc- 
tor integrated circuit as it increases in proportion to 
the operating frequency thereof. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As shown in FIG. 1, a semiconductor integrated cir- 
cuit device which incorporates an overheating protector 
according to the present invention includes an image 
processor 2 mounted on a graphic board 1 of an elec- 
tronic apparatus, e.g., a video game machine for busi- 
ness use. The image processor 2 comprises a plurality 
of LSI circuits as semiconductor integrated circuits 
including image processing circuits. The LSI circuits 
operate in synchronism with a high-frequency control 
clock signal CK (see FIG. 2) generated by a clock gen- 
erator 5. Since the control clock signal CK supplied to 
the LSI circuits has a high frequency, the LSI circuits are 
heated to high temperatures when in operation, and 
hence are combined with heat radiators (not shown). 

The overheating protector includes a plurality of, 
four in the illustrated embodiment, temperature sensors 
3a, 3b, 3c, 3d comprising thermistors or the like which 
are held against some of the heat radiators which are 
combined with those LSI circuits that are heated to 
higher temperatures than the other LSI circuits. The 
resistances of the respective temperature sensors 3a; 
3b, 3c, 3d vary depending on the temperatures of the 
corresponding heat radiators, and the temperature sen- 
sors 3a, 3b, 3c, 3d generate detected temperature sig- 
nals which are electric signals proportional to the 
temperatures of the heat radiators. 

The detected temperature signals generated by the 
temperature sensors 3a, 3b, 3c, 3d are transmitted to a 
temperature monitoring microcomputer 4 which com- 
prises a one-chip microcomputer as a temperature 
monitoring means mounted on the graphic board 1. The 
temperature monitoring microcomputer 4 includes a cal- 
culating unit which calculates temperatures of the corre- 
sponding LSI circuits based on the transmitted 
temperature signals. The temperature monitoring 
microcomputer 4 includes a decision unit 41 which 
determines whether or not the highest one of the calcu- 
lated temperatures is higher than a first threshold value 
TH1 corresponding to a warning level and a second 
threshold value TH2 (> TH1) corresponding to a danger 
level. The first threshold value TH1 is produced by a first 
threshold generator (not shown), and the second 
threshold value TH2 is produced by a second threshold 
generator (not shown). 

The overheating protector is shown in greater detail 
in FIG. 2. As shown in FIG. 2, the temperature monitor- 
ing microcomputer 4 is connected to the clock generator 
5 which is connected to the image processor 2. The 
clock generator 5 generates the high-frequency control 



clock signal CK based on a signal from a quartz oscilla- 
tor 6. The temperature monitoring microcomputer 4 has 
a main CPU (central processing unit) communication 
port connected to a main CPU 12 (see FIG. 1). 

5 If the highest temperature calculated by the calcu- 
lating unit of the temperature monitoring microcomputer 
4 is higher than the first threshold value TH1 and lower 
than the second threshold value TH2, then a signal out- 
put unit of the temperature monitoring microcomputer 4 

io issues a warning signal. If the highest temperature is 
higher than the second threshold value TH2, then the 
signal output unit of the temperature monitoring micro- 
computer 4 issues a clock disable signal to the clock 
generator 5 to stop its operation. At the same time, the 

is signal output unit of the temperature monitoring micro- 
computer 4 issues a signal through the main CPU com- 
munication port connected to the main CPU 12, 
indicating that the clock generator 5 has stopped its 
operation. 

20 As shown in FIG. 2, four LEDs (light-emitting 
diodes) 8a, 8b, 8c, 8d are connected to the temperature 
monitoring microcomputer 4 for displaying respective 
heated states of the LSI circuits that are detected by the 
respective temperature sensors 3a, 3b, 3c, 3d. For 

25 example, each of the LEDs 8a, 8b, 8c, 8d is continu- 
ously or intermittently turned on when the temperature 
of the corresponding LSI circuit, which has been calcu- 
lated as the highest temperature among the other 
detected temperatures by the calculating unit of the 

30 temperature monitoring microcomputer 4, is higher than 
the first threshold value TH1 or the second threshold 
value TH2. 

As shown in FIG. 1, a main CPU board 11 is con- 
nected through a connector 10 to the graphic board 1 

35 and supports the main CPU 12 which serves as a con- 
trol means for executing an image processing program, 
a system control program, and an overheating sup- 
pressing program. When a warning signal from the tem- 
perature monitoring microcomputer 4 is supplied to the 

40 main CPU 12, the main CPU 12 issues a fan control sig- 
nal through an I/O logic circuit 1 3 to a plurality of cooling 
fans 14 for actuating the cooling fans 14 to cool the 
graphic board 1 . The main CPU 12 and the cooling fans 
14 jointly serve as an overheating suppressing means. 

45 In response to the warning signal from the temperature 
monitoring microcomputer 4, the main CPU 12 also exe- 
cutes the overheating suppressing program to reduce 
an amount of data to be processed by the LSI circuits of 
the image processor 2, e.g., to reduce the number of 

so frames to be processed from 60 to 30 per second. A 
memory 16 is connected to the main CPU 12 for storing 
various data while each of the programs is being exe- 
cuted by the main CPU 1 2. 

An operation sequence of the overheating protector 

55 shown in FIGS. 1 and 2 will be described below with ref- 
erence to FIG. 3. 

When the video game machine starts to play a 
video game, the calculating unit of the temperature 
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monitoring microcomputer 4 determines the tempera- 
tures of the LSI circuits based on temperature signals 
supplied from the temperature sensors 3a, 3b, 3c, 3d in 
a step S1 . Then, the decision unit 41 of the temperature 
monitoring microcomputer 4 determines whether the 
highest one of the determined temperatures is higher 
than the first threshold value TH1 or not in a step S2. If 
the highest temperature is not higher than the first 
threshold value TH1 (NO in the step S2), then control 
returns to the step S1. The first threshold value TH1 is 
established when the temperature monitoring micro- 
computer 4 is initialized. However, the first threshold 
value TH1 may be sent from the main CPU 12 to the 
temperature monitoring microcomputer 4 through the 
main CPU communication port. 

If the highest temperature is higher than the first 
threshold value TH1 (YES in the step S2), then the deci- 
sion unit 41 of the temperature monitoring microcom- 
puter 4 determines whether the highest temperature is 
higher than the second threshold value TH2, which is 
higher than the first threshold value TH1 , or not in a step 

53. The second threshold value TH2 is established 
when the temperature monitoring microcomputer 4 is 
initialized, but may be sent from the main CPU 12 to the 
temperature monitoring microcomputer 4 through the 
main CPU communication port. If the highest tempera- 
ture is not higher than the second threshold value TH2 
(NO in the step S3), then the decision unit 41 of the tem- 
perature monitoring microcomputer 4 determines 
whether the video game is being interrupted due to a 
disabled state of the clock generator 5 or not in a step 

54. If the video game is being interrupted (YES in the 
step S4), then the signal output unit of the temperature 
monitoring microcomputer 4 issues a clock enable sig- 
nal to the clock generator 5 to restart same, thus resum- 
ing the video game in a step S5. When the signal output 
unit of the temperature monitoring microcomputer 4 
issues the clock enable signal, the temperature monitor- 
ing microcomputer 4 indicates to the main CPU 12 that 
the clock generator 5 is restarted. If the video game is 
not being interrupted (NO in the step S4), then control 
jumps to a step S6. In the step S6, the signal output unit 
of the temperature monitoring microcomputer 4 issues a 
warning signal to the main CPU 12. In response to the 
warning signal, the main CPU 12 issues a fan control 
signal to actuate the cooling fans 14 and executes the 
overheating suppressing program to reduce an amount 
of data to be processed by the LSI circuits in a step S7. 

If the highest temperature is higher than the second 
threshold value TH2 (YES in the step S3), then since 
the highest temperature exceeds the danger level, the 
signal output unit of the temperature monitoring micro- 
computer 4 issues a clock disable signal to the clock 
generator 5 and also a signal to the main CPU 12, indi- 
cating that the clock generator 5 has stopped its opera- 
tion, in a step S8. Then, the clock generator 5 stops its 
operation, interrupting the video game in a step S9. 

Thereafter, the decision unit 41 of the temperature 



monitoring microcomputer 4 determines whether the 
video game has been finished or not in a step Si 0. If the 
video game has not been finished (NO in the step S10), 
then control goes back to the step S1 for thereby repeat- 
5 ing the above operation sequence. If the video game 
has been finished (YES in the step S10), then the oper- 
ation sequence comes to an end. 

The above operation sequence will be described 
below with reference to FIG. 4. When the highest tem- 
10 perature of the LSI circuit increases beyond the first 
threshold value TH1 indicative of the warning level, as 
indicated by the solid-line curve in FIG. 4, the tempera- 
ture monitoring microcomputer 4 issues a warning sig- 
nal to the main CPU 1 2, which actuates the cooling fans 
75 14 and reduces the amount of data to be processed for 
protection against overheating. When the highest tem- 
perature of the LSI circuit further increases beyond the 
second threshold value TH2 indicative of the danger 
level, the temperature monitoring microcomputer 4 
20 issues a clock disable signal to stop the clock generator 
5 and indicates to the main CPU 12 that the clock gen- 
erator 5 is disabled. 

After the clock generator 5 is disabled, the heat of 
the LSI circuit is gradually dissipated. When the highest 
25 temperature of the LSI circuit decreases below the sec- 
ond threshold value TH2, since the LSI circuit is no 
longer in a dangerous state but in a warning state, the 
temperature monitoring microcomputer 4 issues a clock 
enable signal to restart the clock generator 5. At the 
30 same time, the temperature monitoring microcomputer 
4 issues a warning signal to the main CPU 12, which 
actuates the cooling fans 14 and reduces the amount of 
data to be processed for protection against overheating. 
When the highest temperature of the LSI circuit 
35 decreases below the first threshold value TH1 , since the 
LSI circuit leaves the warning state and is in a safe 
state, the cooling fans 14 are stopped and the amount 
of data to be processed is increased. 

The video game machine for business use, which is 
40 usually installed in such environments which prohibit 
them from being directly manually accessed for over- 
heat protection while in operation, is thus automatically 
controlled to suppress undesirable overheating of the 
LSI circuits for protection against failures or uncon- 
45 trolled operation even if the cooling fans fail to operate. 
As described above, when the highest temperature 
of the LSI circuit is higher than the first threshold value 
TH1 and lower than the second threshold value TH2, 
the cooling fans 14 are actuated and the amount of data 
so to be processed is reduced for protection against over- 
heating, and when the highest temperature of the LSI 
circuit is than the second threshold value TH2, the clock 
generator 5 is disabled thereby interrupting the video 
game. Because the cooling fans 14 are actuated and 
55 the amount of data to be processed is reduced for pro- 
tection against overheating, but the clock generator 5 is 
not immediately disabled, when the highest tempera- 
ture is higher than the first threshold value TH1, the 
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video game played on the video game apparatus is pre- 
vented from being frequently interrupted though the 
warning level is reached. 

The plural temperature sensors 3a, 3b, 3c, 3d are 
effective to accurately and reliably detect heating of the s 
LSI circuits, so that any undesirable overtieating of the 
LSI circuits can be detected highly reliably. 

When the clock generator 5 is disabled by the clock 
disable signal from the temperature monitoring micro- 
computer 4, the disabled state of the clock generator 5 w 
is indicated to the main CPU 12. Therefore, the main 
CPU 1 2 can recognize that the LSI circuits are not func- 
tioning due to the disabled state of the clock generator 5 
while executing the image processing program. 

In the illustrated embodiment, there are four tern- 75 
perature sensors 3a, 3b, 3c, 3d and the highest one of 
the temperatures detected by these four temperature 
sensors 3a, 3b, 3c, 3d is compared with the first and 
second threshold values TH1, TH2. However, the tem- 
peratures detected by these four temperature sensors 20 
3a, 3b, 3c, 3d may be averaged, and the average may 
be compared with the first and second threshold values 
TH1, TH2. More or less temperature sensors than the 
four temperature sensors 3a, 3b, 3c, 3d, e.g., only one 
temperature sensor, may be used to detect tempera- 25 
tures of the LSI circuits. 

Each of the temperature sensors 3a, 3b, 3c, 3d may 
comprise a thermosensitive device such as a posistor or 
the like, rather than a thermistor, insofar as it can gener- 
ate an electric signal indicative of a detected tempera- 30 
ture. 

In the illustrated embodiment, the cooling fans 14 
are employed to cool the graphic board 1. However, a 
thermoelectric cooling device such as a Peltier-effect 
device may be employed to cool the graphic board 1 . ss 

In the illustrated embodiment, the overheating sup- 
pressing program which is executed by the main CPU 
12 in response to a warning signal reduces the amount 
of data to be processed by the LSI circuits of the image 
processor 2. However, the overheating suppressing pro- *o 
gram may instead operate to substitute a still image for 
a moving image in a peripheral display screen region, 
which is not visually attracting attention, of all moving 
images that are displayed as the video game is in 
progress. 45 

While the overheating protector according to the 
present invention has been described and illustrated for 
protecting the LSI circuits against overheating, the 
present invention is also applicable to other semicon- 
ductor integrated circuits which generate heat when in so 
operation. 

Furthermore, the principles of the present invention 
are also applicable to an electronic apparatus other 
than video game machines for business use, and hence 
the semiconductor integrated circuits to be protected ss 
against overheating are not limited to image processing 
circuits. 

Although a certain preferred embodiment of the 



present invention has been shown and described in 
detail, it should be understood that various changes and 
modifications may be made therein without departing 
from the scope of the appended claims. 

Claims 

1 . A semiconductor integrated circuit device having an 
overheating protector comprising: 

a clock generator for generating a control clock 
signal; 

a semiconductor integrated circuit board sup- 
porting a semiconductor integrated circuit 
operable in synchronism with the control clock 
signal generated by said clock generator; 
a temperature sensor disposed near said sem- 
iconductor integrated circuit for producing a 
detected temperature signal indicative of a 
temperature of said semiconductor integrated 
circuit; 

temperature monitoring means for determining 
the temperature of said semiconductor inte- 
grated circuit based on said detected tempera- 
ture signal from said temperature sensor, and 
issuing a warning signal if the determined tem- 
perature is greater than a first threshold value 
and lower than a second threshold value which 
is smaller than said first threshold value, and a 
clock disable signal to disable said clock gener- 
ator if the determined temperature is greater 
than said second threshold value; and 
overheating suppressing means for suppress- 
ing overheating of said semiconductor inte- 
grated circuit in response to said warning 
signal issued by said temperature monitoring 
means. 

2. A semiconductor integrated circuit device according 
to claim 1, wherein said temperature sensor com- 
prises a plurality of temperature sensors and said 
semiconductor integrated circuit comprises a plu- 
rality of semiconductor integrated circuits, said tem- 
perature sensors being disposed near said 
semiconductor integrated circuits, respectively, and 
wherein said temperature monitoring means com- 
prises means for determining respective tempera- 
tures of said semiconductor integrated circuits 
based on detected temperature signals respec- 
tively from said temperature sensors, and issuing 
said warning signal if a highest one of the deter- 
mined temperatures is greater than said first 
threshold value and lower than said second thresh- 
old value, and said clock disable signal to disable 
said clock generator if said highest one of the deter- 
mined temperatures is greater than said second 
threshold value. 
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3. A semiconductor integrated circuit device according 
to claim 1, wherein said semiconductor integrated 
circuit comprises an image processing semicon- 
ductor integrated circuits further comprising control 
means for executing an image processing program 5 
on said image processing semiconductor inte- 
grated circuit, said overheating suppressing means 
comprising said control means responsive to said 
warning signal for reducing an amount of data to be 
processed by said image processing semiconduc- w 
tor integrated circuit, and wherein said temperature 
monitoring means comprises means for issuing 
said clock disable signal to said control means to 
disable said clock generator. 

15 

4. A semiconductor integrated circuit device according 
to daim 1, wherein said overheating suppressing 
means comprises: 

cooling means for cooling said semiconductor 20 
integrated circuit board; and 
actuating means for actuating said cooling 
means in response to said warning signal. 

5. A method of protecting against overheating a semi- 25 
conductor integrated circuit mounted on a semicon- 
ductor integrated circuit board and operable in 
synchronism with a control clock signal from a clock 
generator, comprising the steps of: 

30 

monitoring a temperature of the semiconductor 
integrated circuit; 

issuing a warning signal to suppress overheat- 
ing of said semiconductor integrated circuit rf 
the monitored temperature is greater than a 35 
first threshold value and lower than a second 
threshold value which is smaller than said first 
threshold value; and 

issuing a clock disable signal to disable said 
clock generator if the monitored temperature is 40 
greater than said second threshold value. 

6. A method according to claim 5, wherein said semi- 
conductor integrated circuit comprises a plurality of 
semiconductor integrated circuits, said step of mon- 45 
rtoring a temperature comprising the step of moni- 
toring a highest one of respective temperatures of 
said semiconductor integrated circuits. 

7. A method according to claim 5, wherein said semi- so 
conductor integrated circuit comprises an image 
processing semiconductor integrated circuit, further 
comprising the step of reducing an amount of data 

to be processed by said image processing semi- 
conductor integrated circuit in response to said ss 
warning signal. 

8. A method according to claim 5, wherein said semi- 



conductor integrated circuit comprises an image 
processing semiconductor integrated circuit, further 
comprising the step of cooling said image process- 
ing semiconductor integrated circuit in response to 
said warning signal. 

9. A method according to claim 5, further comprising 
the step of: 

i 

issuing a clock enable signal to operate said 
clock generator again if the monitored temper- 
ature is lower than said second threshold value 
after the monitored temperature is determined 
as being greater than said second threshold 
value. 

1 0. A semiconductor integrated circuit device having an 
overheating protector comprising: 

a semiconductor integrated circuit board sup- 
porting a semiconductor integrated circuit; 
a temperature sensor for producing a detected 
temperature signal indicative of a temperature 
of said semiconductor integrated circuit; and 
overheating suppressing means for determin- 
ing whether the temperature indicated by said 
detected temperature signal is greater than a 
first threshold value and a second threshold 
value which is smaller than said first threshold 
value, suppressing overheating of said semi- 
conductor integrated circuit if said temperature 
is greater than said first threshold value and 
lower than said second threshold value, and 
temporarily stopping operation of said semi- 
conductor integrated circuit if the temperature 
is greater than said second threshold value. 



7 



EP 0 821 459 A2 



m 



z 




z 


. < 




< 


LL 




LL 


ID 




ID 


Z 




Z 


_J 




_J 


O 




o 


O 




o 


u 




LJ 



>- 
CC 

o 

LU 





LJ 


o 


ID 


1— 1 


O 




_J 



3 
Q_ 
U 



T 




8 



EP 0 821 459 A2 



(N 
O 




EP 0 821 459 A2 



FIG. 3 



( START ) 
* 

DETERMINE TEMPERATURE if 




RESTART CLOCK GENERATOR, 
RESUME VIDEO GAME 



S6 



JL 



S8 



ISSUE CLOCK DISABLE SIGNAL 
AND SIGNAL INDICATIVE OF 
DISABLED STATE 



ISSUE WARNING SIGNAL 



rS7 

SUPPRESS OVERHEATING [| 



rS9 



DISABLE CLOCK GENERATOR, 
INTERRUPT VIDEO GAME 




( END ) 



10 



EP 0 821 459 A2 




TIME — ^ 



FIG. 5 



AMOUNT 
OF HEAT 




OPERATING -** 
FREQUENCY 



11 



